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The examination is best cai'ried out in the morning with the
patient fasting. If the cases are suitable and the patients not
apprehensive, endeavour is made to carry it out under cocaine
alone. For this I recommend especially the 25 per cent, spirit
solution. I t is applied to the mucous membrane of the base of the
tongue, pharynx and larynx after previous application of the 20
per cent, aqueous solution. The addition of adrenalin is always
helpful.

FIG. 26.—Miniature lamp for attaching to gag.

Children should be put under the influence of chloroform or
ether. We begin with a mask and then change to a bellows
apparatus, the form devised by Braun being preferred. It is
absolutely necessary during and after the introduction of the
spatula hook to blow the anassthetic under increased pressure, into
the deeper air-passages, otherwise with the mouth widely open too
little is carried into the lungs and no regular and sufficiently deep
anaesthesia is obtained. It is a good plan to give half an hour
beforehand according to the age 5 to 10 drops of a 1 per cent.
codeine solution in order to lessen cough reflex.

(To he continued.)

THE EHINOGENIC AND 0T0GENIC LESIONS OF THE
THIRD, FOURTH, FIFTH AND SIXTH CRANIAL

NERYES.1

BY LADISLAUS ONODI (Budapest).

Translated by DAN MCKENZIE.

(Continued from p. 311.)

We add to these, more recent figures which show in an
instructive fashion the relationship of the sphenoidal sinus and of
the posterior ethmoidal cells to the foramen rotundum and to the
superior orbital fissure. Fig. 6 shows in a frontal section of a skull
the relationship of the right sphenoidal sinus to the foramen

1 Paper read and preparations shown at the Annual Meeting of the Belgian
Society of Otology, Khinology and Laryngology. Brussels, July, 1913.
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rotundum, which transmits the second division of the trigeminus,
and also its relationship to the superior orbital fissure through
which the orbital nerves pass. The bony partition common to

/ . 0. , .

/ • ' • •

FIG. 6.—Natural size. Frontal section. Both sphenoidal sinuses opened,
s. s. d. Eight sphenoidal sinus. / . r. Foramen rotundum. / . o. s. Superior
orbital fissure, s. s. s. Left sphenoidal sinus.

sphenoidal sinus, foramen rotundum, and superior orbital fissure is
extraordinarily thin and translucent. The left sphenoidal sinus,
has absolutely no relationship with this region.

FIG. 7.—Natural size. s. s. d. Eight sphenoidal sinns. / . r. Foramen
rotundum. / . o. *. Superior orbital fissure. Co. Optic foramen.

Fig. 7 illustrates in a frontal section of a skull the relationship
of the right sphenoidal sinus to the foramen rotundum and to the
superior orbital fissure. The oculo-orbital nerves are in direct
contact in their course to the orbit with an extremely thin bony
wall.
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/ . 0. s. —

Fig. 8 illustrates in a frontal section on both sides the close
relationship of the posterior sphenoidal sinus to the foramen
rotundum and to the superior orbital fissure, with which the thin
osseous wall of the posterior ethmoidal cells is in direct contact, and
in this way comes into closer connection with the nerve-trunks
passing to the orbit.

In a bone specimen I observed the close relationship of the
sphenoidal sinus to the foramen ovale through which the third
branch of the trigeminus passes. Fig. 9 illustrates in a bone
specimen the relationship of the frontal sinus to the superior orbital
fissure where the oculo-orbital nerves enter the orbit.

Co. Co.

/ • ' • • c. e. p, c. e p. f. r.

FIG. 8.—Frontal section. Natural size. *. s. d. Eight sphenoidal sinus,
s. s. s. Left sphenoidal sinus, c. e. p. d. Eight posterior ethmoidal cell.
c. e. p. s. Left posterior ethmoidal cell. / . r. Foramen rotundum. / . o. s.
Superior orbital fissure. Co. Optic foramen.

Together with that I found in forty specimens preserved in
alcohol and formalin a close relationship (the bony wail being thin
and translucent) between the sphenoidal sinus and the nerve-trunks
as follows: between the sphenoidal sinus and the oculo-motor
twice; between the sphenoidal sinus and the trochlearis, twice;
between the sphenoidal sinus and the first division of the trigeminus,
ten times; between the sphenoidal sinus and the second division of
the trigeminus, seven times; between the spenoidal sinus and the
abducens, eight times. The relationship was homolateral in all
save one in which it was contra-lateral. These refer to twelve
specimens in which, as a rule, several nerve-trunks showed homo-
lateral and only once several nerve-trunks showed contra-lateral
relations. Among eleven bone specimens I found intimate relations
between the sphenoidal sinus and the superior orbital fissure three
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times; between the posterior ethmoidal cells and the superior
orbital fissure, twice; between the sphenoidal sinus and the foramen
rotundum, three times; between the posterior ethmoidal cells and
the foramen rotundum, twice; between the sphenoidal sinus and

s.f.

s.f.
c. e. p.

f. o.

Fig. 9.—Natural size. Relationship of the frontal sinus to the superior
orbital fissure and to the optic foramen, s.f. Frontal sinus, c.e.p.
Posterior ethmoidal cell. o. Orbita. / . o. Optic foramen. / . o. s. Superior
orbital fissure.

the foramen ovale, once; between the frontal sinus and the superior
orbital fissure, once; between the sphenoidal sinus and the Vidian
canal, once. These refer to six specimens.

Fig. 10 illustrates the relationship of the sphenoidal sinus to the
Vidian canal, in which the Vidian nerve runs, standing in connection
with the two ganglions of the trigeminus, the spheno-palatine
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ganglion and the otic ganglion. The thin superior protruding wall
of the Vidian canal running in the floor of the sphenoidal sinus is
l'emoved and the position and course of the Vidian canal in the
inferior wall of the sphenoidal sinus is well shown.

Thus a bony wall which is thin to the point of translucency and
is in contact with the trunks of the oculo-orbital nerves must
predispose when the posterior accessory sinuses are diseased to the
extension of the disease-process, to infection by contact, and to the

f.o.

PIG. 10.—Natural size. Relationship of the Vidian canal to the sphenoidal
sinus, s. s. Sphenoidal sinus, c. V. Vidian canal, c. e. p. Posterior
ethmoidal cell. / . o. Optic foramen. / . s. p. Foramen sphenopalatinum.

formation of lesions in these nerves, while on the other hand,
thickness and^density in the structure of the party-walls and of
the bony layers of these sinuses ma}' be regarded as a protective
factor, hindering the extension of the pathological process. In our
researches we came across many preparations in which the
sphenoidal sinuses showed absolutely no relationship with the trunks
of the oculo-motor, the trochlearis, the trigeminus and the abducens.
Further we have seen preparations in which the sphenoidal sinus
was separated from the clivus by a layer of bone from 6 to 16 mm.
thick. As a further explanation of the rarity of rhinogenic lesions
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of the oculo-orbital nerves we may refer to the view of Fuchs who
held that the frequent immunity of the fibres going to the intrinsic
muscles in peripheral processes is referable to the slight vulnera-
bility of these fibres, wherein they contrast with the high vulnera-
bility of the papillo-macular bundle of the optic nerve.

In the production of lesions of the oculo-orbital nerves we have
still to consider tumours, traumatism and fractures of bone. It is
evident that tumours either of the posterior accessory sinuses or
of the adjoining parts—the region of the oculo-orbital nerves in the
posterior and middle cranial fossae, the body of the sphenoid, the
cavernous sinus and the foramina of exit of these nerves—the
superior orbital fissure, the foramen rotundum and the foramen
ovale—may reach, surround, compress, destroy and paralyse these
nerves. In like manner, traumata and gunshot wounds from
without or from the nasal cavity may injure the posterior accessory
sinuses and the nerves in their neighbourhood and cause breaches
of continuity in the nerve trunks. With regard to fracture in the
vicinity of the oculo-orbital nerves, the structure of the cerebral
wall of the accessory sinus plays a role, since a thin wall favours
and a thick dense bony wall hinders or prevents the fracture.

We have already mentioned direct and indirect infection
through the vascular channels which is in sympathy with the
region of the route of the oculo-orbital nerves and their trunks.

Lastly, there may be mentioned the harmful influence upon the
nerve fibres of the oculo-orbital nerves, which results from the
toxins produced in purulent collections and in tumours.

With reference to otogenic lesions of the oculo-orbital nerves it
is, for the most part, indirect sequelae that have been observed.
The indirect otogenic lesions of the eye nerves may develop in the
relations mentioned through the agency of the temporal bone and
of the vascular channels in consequence of inflammations of the
membranes of the brain, and of the venous sinuses of the skull.
The facial in the Fallopian canal is the only nerve in direct relation-
ship with the organ of hearing, and indeed it is the geniculate
ganglion which is connected with the secretory innervation.
Goldzieher (30) demonstrated that in cases of facial paralysis the
lacrymal secretion may cease. Koster (31) and others have shown
that the disturbance of the lacrymal secretion is connected with
the lesion of the secretory nerve fibres which leave the trunk of
the facial by way of the geniculate ganglion and pass with the
great superficial petrosal nerve to the spheno-palatine ganglion,
whence they reach the lacrymal gland through the intermediary of
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the second, or first division of the fifth. Arloing, Laffay and
Romer (32) believe that the sympathetic also supplies secretory
inhibitory fibres to the lacrymal gland by way of the blood-vessels,
The region of the geniculate ganglion may be directly involved by
disease processes in the hearing organ and may lead to secretory
disturbance in the lacrymal gland. The same disturbances may
also be induced by intra-cranial processes affecting the trunk of the
facial at its entrance into the petrous bone, while lesions of the
nucleus of the facial in the medulla leave undisturbed the lacrymal
secretion, which therefore may be referred to another origin,
probably to the glosso-pharyngeal.

The extension of the inflammatory process to the petrous
pyramid and to the venous sinuses, together with the primary
disease in the temporal bone when it extends as far as the apex of
the petrous, may affect the nerves to the eye. This extension of
the purulent otitis media has been observed by Troltsch, Ostmann,
and Hilgermann (33). The situation of the Gasserian ganglion in
the trigeminal impression near the apex of the petrous, to which
we have already alluded, explains the facility of lesions of the
trigeminus in direct or indirect diseases of the petrous bone. Thus
Scotti observed destruction of the left Gasseriau ganglion through
necrotic disease of the pyramid after separation and extension of a
sequestrum from the auditory meatus. Bircher (35) observed in
phlebitis of the lateral, inferior, petrosal and cavernous sinuses in
which the pus had penetrated to the apex of the petrous pyramid,
paralysis of the oculo-motor and irritation of the trigeminus which
disappeared after operative treatment. Hilgermann saw the Gas-
serian ganglion affected in two cases of cavernous sinus (? throm-
bosis). Jansen and others observed lesions of the oculo-motor,
trochlearis, trigeminus and abducens in phlebitis and thrombosis
of the cranial venous sinuses. In the case of Noltenius (37), with
paralysis of the abducens, the autopsy showed a necrotic area in
the petrous bone. Sikkel (38) observed trigeminus neuralgia in
consequence of irritation of the Gasserian ganglion in otitis media.
Sargnon (16) reports total paralysis of the oculo-motor in two cases
with brain symptoms with caries of the temporal bone and disease
of the outer wall of the cavernous sinus. Lapersonne (16) observed
paralysis of the trochlearis in otitis. In purulent otorrhoea,
Wadsworth (39), Michel (40) and others observed periodical
recurrent paralysis of the oculo-motor. In Michel's case the
periodic oculo-motor paralysis disappeared as soon as a large
collection of pus had discharged. Wadsworth explains this
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clinical appearance as due to an inflammatory change of the dura
mater in the region of the oculo-motor. Eversbiisch (41) con-
siders it doubtful whether we are here dealing with an otogenic
neuritic change or with a toxic inflammation. In addition to the
extension of the inflammatory process a purely toxic effect upon
the nerve-fibres cannot be shown at present. Chierici also saw in
purulent otitis media a recurrent paralysis of the abducens, whicb
promptly disappeared when the purulent discharge was facilitated
and reappeared twice again.

tr.

s. s. Up. a. f. o. p.
Fia. 11.—Natural size. s. s. Sphenoidal sinus, a. Abducens nerve, i. Tri-

geminus. cm. Meckel's cave. tr. Troohlearis. no. Oculo-motor nerve.
c. Internal carotid. Isp. Petro-sphenoidal ligament. / . o. p. Petro-
occipital fissure, op. Petrous bone.

Dorello (43) and Baldenweck (44) have sought to refer the
indirect otogenic lesion of the abducens to anatomical conditions.
Dorello mentions the direct relationship between the veins of the
tympanic cavity and of the inferior petrosal sinus, and Baldenweck
refers to the congenital dehiscences in the bone of the anterior wall
of the tympanic cavity. He describes the close relationship of the
nerve-trunk to the apex of the pyramid, the abducens being attached
to it by a firm disc of connective tissue, which is further strengthened
by the petro-sphenoidal ligament and by processes of dura. Imme-
diately after its transit across the edge of the pyramid the abducens
sinks into the cavernous sinus. Dorello describes a narrow cleft in
which the abducens runs along with the inferior petrosal sinus;
disease-processes can easily narrow this cleft and compress the
nerve-trunk.
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My anatomical researches have given the same results, and I
show in Fig. 11 the close relations of the sixth nerve to the apex of
the petrous bone, to the petro-sphenoidal ligament and to the dura
mater. In the specimen the dura mater is partly separated from
the clivus and from the posterior surface of the petrous bone.
The occipito-petrous fissure with the inferior petrous sinus coursing
through it, can be seen, together with the entrance of the tri-
geminus into the cave of Meckel, the entrance of the abducens
into the cavernous sinus and the trunks of the oculo-orbital
nerves.

Clinical examinations have shown oto-ocular reflexes, and, in
purulent inflammation of the middle-ear, abducens paralysis has
been interpreted as a reflex nuclear paralysis by way of the vesti-
bular nerve (sic). Verdos (45), for example, observed disturbances
of hearing and diplopia, which disappeared after the removal of a
plug of cerumen ; Chimansky (46) found abducens paralysis in
diffuse external otitis; Gelle (47) saw mydriasis after the removal
of a polypus of the tympanic cavity, and Bonnier (48) found, after
syringing out a plug of cerumen, disturbances of vision of some
hours' duration.

In purulent inflammation of the middle ear, paralyses of the
abducens have been repeatedly observed, sometimes of a persistent
character. Thus Krepuska, among others, noticed a persistent
otogenic paralysis of the abducens, which did not disappear after
the middle-ear suppuration had been cured by operation. Perkins
(49) has reported a hundred cases, in one fourth of which the
abdncens paralysis appeared as a post-operative phenomenon,
and in half of the cases the Gasserian ganglion was involved.
Gradenigo (50) considered the symptom-complex of purulent otitis
media with unilateral fronto-parietal headache and abducens para-
lysis as a characteristic pathological picture, and explained the
lesion of the Gasserian ganglion and of the abducens as an exten-
sion of the inflammatory process to the apex of the petrous bone by
way of the circum-tubal pneumatic spaces and of the carotid canal
—that is to say, as an osteitis of the apex of the petrous bone and
a circumscribed meningitis corresponding to it.

Alt (51) recognises the following varieties of otogenic abducens
paralysis, based upon an setiological basis :

(1) Reflex paralysis by the route of the vestibular nerve.
(2) Paralysis depending upon infective neuritis.
(3) Extension of the purulent inflammation from the middle ear

in the venous channels of the carotic canal to the cavernous sinus.
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(4) Deep-seated disease of the petrous bone at the apex with,
localised meningitis.

(5) Otogenic diffuse meningitis.
(6) Extra-dural abscess.
Most of the authors regard circumscribed meningitis of the

apex of the petrous pyramid as the most common cause of otitic
paralysis of the sixth nerve. Some writers, such as Tommasie (52),
Gerouzi (53), Baldenweck (54), Lannois and Perretiere (55), refer
it to a toxic neuritis. When labyrinth symptoms are present the
idea of a reflex paralysis is accepted. Thus Neumann (56) holds
that even a trifling irritation of the labyrinth may evoke disturb-
ances of the eye-muscles, for the vestibular apparatus is the centri-
petal limb of a reflex arc, the centrifugal limb of which is formed
by an eye muscle. Extra-dural and peri-sinus abscesses exercising
pressure upon the abducens have also been demonstrated. In the
few autopsies disease of the petrous pyramid has been shown to
exist.

In the cases of otitic abducens paralysis which have been pub-
lished the paralysis was one-sided and homolateral; in one or two
cases, however, contra-lateral paralysis was observed. Mounier
(57), for example, found bilateral paralysis in a unilateral otitis;
Furet (58) observed a right-sided abducens paralysis in left-sided
otitis; Collinet (59) and Quadri (60) also saw contra-lateral para,
lysis. The ietiology of this contra-lateral abducens paralysis has
not been explained.

Final]}-, there remain to be mentioned otogenic nystagmus and
otogenic differences in the pupils. Gradenigo (61), in lesions of
the labyrinth and in intra-cranial complications, refers the nystag-
mus to irritation of the semi-circular canals and changes in the
superior cerebellar peduncle, and he ascribes the difference in the
pupils to labyrinth suppuration and to latent circumscribed menin-
gitis.

The raised pressure in otogenic meningitis and brain abscess
also plays a part in the aetiology. In a case reported by Brieger (62)
the raised pressure in an otogenic serous meningitis induced a para-
lysis of the sixth nerve, which disappeared after lumbar puncture.
In addition to a rise in pressure, toxic influences may occur in brain
abscess, and according to Korner (63) also in serous meningitis.
Thus in otogenic temporo-sphenoidal abscess and in cerebellar
abscess paralysis of the oculo-motor and of the abducens have been
observed. Lombard (64) believes that in purulent otitis media,
with signs of intra-cranial abscess, oculo-motor paralysis denotes

27
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cerebral abscess, and that abducens paralysis denotes cerebellar
abscess. Barker and Ropke (65) observed trigeminus neuralgia in
otogenic temporo-sphenoidal abscess due to pressure upon the
Grasserian ganglion.

It is well known that the nerve-trunks may be injured in tuber-
culous and gummatous processes in the temporal bone and in the base
of the cranium. New growths in the sphenoidal bone, in the petrous
bone, in the base of the skull, and in the brain may lead to sym-
pathetic involvement of the oculo-orbital and other nerves according
to their extent. Further, various traumatic influences—fractures
of the base and gunshot wounds—have induced lesions and breaches
of continuity of the nerve-trunks. And lastly, lesions of the ab-
ducens and of the facial after-forceps delivery have been observed,
as have congenital defects of the nerve-trunks of the oculo-motor,
of the trochlear, of the trigeminal, of the abducens and of the
facial nerves.

ADDENDUM.

My work on the relations of the sphenoidal sinus appeared in Hungarian in
the Orvosi Hetilap on March 24, 1912, and again in the Arch.f. Laryng., Band 26
Heft 2, 1912. On the same subject a work by Greenfield Sluder, delivered as a
lecture in the American Laryngological Association on May 14, 1912, appeared
later in the Arch.f. Laryng., Band 27, Heft 3, 1913. Further, in Band 28, Heft 1,
1913, a short epitome of Greenfield Sluder's researches on transverse sections
showed that the oculo-motor trochlear, the three divisions of the trigeminus, the
abducens, and the Vidian nerve frequently come into close relationship with the
sphenoidal sinus. In his second publication Sluder mentions Warren B. Davis's
researches, according to which " the sphenoidal sinus already at an early age
extends laterally, and comes into closest relationship with the second division of
the trigeminus, and that this relationship runs almost constantly through the
series. Its development (Davis) begins at the anterior lateral part of the body
of the sphenoid, and extends slowly backwards. On the other hand, it rapidly
extends laterally until it approaches the foramen rotundum, and then it extends
markedly backwards. At the sixth year of life it may have come into the neigh-
bourhood of the Vidian canal." Sluder reports the favourable therapeutic effect
upon headache and trigeminal neuralgia of drug treatment of the sphenoidal
sinus. These interesting therapeutic experiments are in harmony with the
anatomical data, and will doubtless receive further confirmation.
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Abstract Report by DAN MCKENZIE.

Discussion on the Recent Progress of Endoscopic Methods as
Applied to the Larynx, Trachea, Bronchi, (Esophagus and
Stomach.

(Continued from p. 327.)

The Direct Method in the Years 1911 and 1912.
Report by CHEVALIER JACKSON (Piltsburg, U.S.A.).

The speaker began by asking, "Who shall do eudoscopy of the larynx,
tracheo-bronchial tree, oesophagus and stomach ? " From an inquiry
sent out to 380 American laryngologists, it was shown that only 35 of
them cared to do bronchoscopic or cesophagoscopic foreign body work,
and only 79 of them had attempted such work. All laryngologists should
be able to examine the young child's larynx by the direct method, but
per-oral endoscopy of the tracheo-branchial tree should be relegated to
properly trained and equipped men, at least one of whom should be found
in every large city. Lack of opportunity, training and organisation
resulted in lack of promptitude and precision in foreign body work and
consequently in a raising of the percentage mortality. And the same
consideration applied to diagnostic and therapeutic work on the oesophagus.

Mortality and Results of Bronchoscopy for Foreign Bodies.—The
mortality due to the method should be distinguished from the mortality
due to lack of precision and promptitude. Out of 171 cases i-eported by
other workers 4 deaths were due to asphyxia from want of prompt bron-
choscopy, and nine (53 per cent.) died from other causes. Of the 171 cases
of foreign body, 156 were removed, 140 by per-oral and 22 by tracheotomic
bronchoscopy. Of the 15 unsuccessful cases, in 12 the foreign body
could not be found, and only 3 were failures to remove it when found.
In 4 of the former the foreign body had escaped into the deeper minute




